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Abstract of JP9143213 

PROBLEM TO BE SOLVED: To produce the subject oligomer in high yield and selectivity at a low 
catalyst cost in an easily distillable and purifiable state by using a specific chromium-based catalyst 
containing a specific halogen-containing compound in a specific contacting manner. SOLUTION: 
Oligomerization of an &alpha -olefin is carried out by using a chromium-based catalyst system 
consisting of a combination of at least (A) a chromium compound, (B) one or more kinds of nitrogen- 
containing compounds selected from amines, amides and imides, (C) an alkylaluminum compound and 
(D) a halogen-containing compound, supplying the components A to D to the reaction system in such a 
manner as to present the components A to D and the &alpha -olefin in the reaction solvent at the same 
time and preventing the contact of the component A with the component C before starting the 
oligomerizaton reaction and bringing the &alpha -olefin into contact with the supplied components A to 
D. The component D is e.g. a compound of the formula [R1 and R2 are each a (substituted)1-30C alkyl 
having at least two halogen atoms in total as substituents on R1 and R2 ; Y is O or S]. 
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1, 1, 3-hU^nnr-fehy. 1, l-y'7'ntT 
■fehy, 1, 3~ ; J7u±7*by. 1, 1, 1-b'J 
T'EHtT-fehy&t/l , 1. 3-M>7*n^T-teh># 

orhyfcfm. i, i -v?uuttT*.\-y, i, 

3-y^onf-^-r-bhy. 1,1, 

$T-tb>. 1,1, 3-l-y?naf-;*7-tr!->\ 

1, l-y7ntf^h>> 1, 3 -vVntf-:* 

r-thy. i, i, l-by^t^tr-fehy&tf 
i, i, 3-NU7-o^^r-feV>-^f-^^hy-f[: 

[0 0 3 9] Sfc, -fct (II) f^ti^Ao^'y^ 
^it^mtLXit. Hfc£ (ID +OR 3 OafifcAn 

y>m^mmLx^i-b vMt&mm* u< . * 

ttWfcti, h'Jy'noT-fcb-h'J/k ^our-feh 

h~hy;U*mf^*i4. JEfc:, -HRs£ (III ) T* 
£ft4Anyy##tt£iJfc VXli. Hft* (Hi) * 

ottftr-fe?->k Afchy^otT-fef-Jk y/D« 
•fe h T;l^ft H , h y yo^T-fe h 7)1 f h h'&l^$y'7" 

[0040] *»Bic«v^tt. ±iaw#s«^**-t 

a^H*flsft^aifi**qr t < w±i- * sate* < , a 
uwm- lwio ossttawv , fiffi-f * mm 



[^13] 

[0037] 
[flU4] 



(in) 

*$ha»#iJ*ct», t/^ffiffl-ri.AQyy##^ 

»\ a W£l£SrC* >^<0 or -uf^ 7 4 

[0041] ^wBfcu^ra, jje<o#«8is# 

( a ) ~ ( d ) m&t&t&h ? nA««iR*ffifl§-*- 

^DA^tcAoyy^^rrs^D^b^s-ffiffl-t 
SB^oAft^wuyNpyy-Mrfl:^* (d) 

ft ( c ) t txmnf vxf-^r^s-^A^ey^oy 

K^^An^y^-t^-t^r/^^T^S-^^ 

S*£3Tfc£» (b) ttT, Witf. N-?od 

it-SM (d) t LTt ttBfrfi. 
[0042] *#5ifc:*N vctt. JJEO#SH»S# 
( a ) - ( d ) OlI»-ai»>6jft*?a4^mMB9 

LT . KBflHt*. ±IE<04H«* ( a ) ~ ( d ) fc a - 

Wttt. ?nAft^| (a) fcT/l^r^S-^-MC 
(c ) k*«*L*^»«-C, Jjao«-jS#*RC 

mm%LXot-*]syj yt&mit. a-^w^ 
nmmmtf#mzm< ^ tit. %t>nz>ct-*U7<y 

[0043] fuMt&fo (a) fcT/Mf/P7/l^-<7 
( c ) fc^*SaSlrt4««-C^oA^ftBSE$ 

ft 7)V*)V7)V 5 -^A^^fttfWT/^^fc 



(8) 



8HPF9-1432 1 3 



0. **iSJrcti*3cigT*s. 7/Mf/i'- 
? oAfl^tf>4HH»7cR£a*ft}fc LT jiff U *tf*S 

a < y^m^Knz^mm 9 ml 
oi%. stKiiio-ioomo^, mzmi 

<li20-1 00mol %«^ffTT\ 7 o A^ftlllifc 

LX3Z+VyW<OW®&a-itV7 1 

250kg/cm' ,|?IL<IJfi5-100kg/c 
m 2 „ ItKL<{ift5-50kg/cm! O^frT 

1 0 0 4 5 ] ±IBO#SO*fll«««0fl*«t LTiift 
( 1 ) - ( 9 ) ^•WfeWiik*^**. =5r*3, 

< i ) mm&Hit&to ( b > . r;^^r^s-^^ 

( c ) MPND^>-&£-ftl^l ( d ) 

izfvMki&s ( a ) -*V7 1 y^mx-fhu 
m. 

[0046] ( 2 ) 9uMt^ ( a ) , AD7«V*& 
( d ) feJ:tfSHte#fc£ft ( b ) **triBB4» 
{CT/^n/T^S -^A-ffc^fe ( c ) RVa -*uy A 

< 3 ) ?n,Mi:£« ( a ) m^vyyt^tim 

( d ) fr£tr*S+fcS*#*fc£!fo ( b ) , T)V*)V 
Tfr$-*7J»te&t» ( c ) RVa-*U7 a y*mAt 

*m 

[0047] ( 4 ) T)V^)VT)V 5 -*? MtS®} ( c ) 
RVJwyyttfc-S® ( d ) oAfc 
< a ) , ( b ) -*P7 <f y 

( 5 ) ?EKMfc£ft ( a ) &tfS*£*fc£ft ( b ) * 
^tfitJK+fcT^^T^S-^A^* (c),AD 

yy&mt-s® ( d > a -*P7 * y mx-tiir 

&. 

[0048] ( 6 ) mmmit&m < b ) rv7)v*>v 

7*5-*«Mfc£* (c) u-Mfc£* 

( a ) RV^yyis^K&m ( d > -jj-w ■* 
( 7 > rA^rrt'S-^Afc^ft ( c > zurtsmm* 

fc. taAfc&b (a) , (b),nn 
yy^it-^m ( d ) &T>'« -3^7 <r y tJIA"*-** - 



[0049] (8) fuMtS® (a) **tr*«*IC 

An^MM ( d ) . ( b ) , r 

;^^r/ps -^Aft^Bj ( c ) xva-*V7 < y* 

( 9 ) ?oA<ffc£ft ( a ) . SBR**fl:^* ( b ) , 7 
)l*)V7)V$-*7AW&1fa ( c ) . AD^yMft^l 
( d ) &tf « -*i^7 4 Vi-t*i-WiHi$(=ai4tRJ5 

Ait&fat zw&ztt^im&mi. ao. a-* 

U7 A y<7)im-&%J&mz, ?nA*b&tt£:7>Mr/l/r 
;W5^7A^%fc * « -4-V7 4 y t miZ&«m. 

[0050] ^miza^x . rsammiz? da^c 

«j tit. Kmm&mwtt:^-?. zn'&commm 
a-*u7 a yRvimmn&j&®w>mtiiiz&^x 

nBmzm^mzRmm^mztifzmtmKm 
izmmzitz zta* mcommmizK-tz z t x-n 

[0051 ] ^WMIZ&^X. BOfc&fpco-? oA-fk-^ft 
( a ) £0#S*(±. ffKl 'J >y 0 » ilff 1 x 1 0 
-7-0. 5mol,ML<li5XlO-'-0. 2mo 
1 , ItffiL<lilxl0-^5xl0- 2 mol^ 

mtztit. mmttit-s® (b > grsKi 

U-yh^SO. xl 0-7-0. Imol.ffiL 
<I45X1 0-7-5X 1 0- 2 mo 1 . Ht»tL<(il 
xl 0-6-1 xl O 2 mo icommt^tll, 7lV*)V 
7;l/5-7Aft^l ( c ) <»3Pffi*tt. i§« 1 U -y V)V 
SO. IX 1 0-7-7X1 O-'mo 1 N *fiL<(i5x 
1 0-7-5 xl0- 2 mo 1 „ MC#*L<{ilxl0- 6 
-ixi0- 2 molc7)«fflt$tll.. Aoy^f^ 
tt(d) <0#SMU, jWBEl'J-y^SO, jW»l x 1 
0-7-0. lmo 1 . »^L<fi5xl 0-7-5X1 0 
"'mo 1 „ JEKif4L<{±lxi 0- 6 -lxlO- 2 mo 

[0052] *fKHtfcV^ , R^+c07 

( a ) , 2***-fk^ft ( b ) , 7/^^7^5-7 A 

itam ( c ) &w^yy^t^m < d ) 

(a) : (b) : (c) : (d) 1:0. 1 

-100:0. 1-5 00:0. 1-1 0 0t*0. # 
£ tXlil : 0. 1-10:1-100:0. 1-2 0 
T'feO. 5g{C#4L<ttl : 1-5 : 5-5 0 : 1-1 
0T-&&. frfr&mfem-vMiZlzk <0 . a -^-1^7^ 



(9) 



1#IW9-1 4 32 1 3 



^mAizttt m& ) covmxmmb z t tfx-z , i 

y. l-yf-y. l-M-ty, 1 3-x 
1 -7t>\ 4 1 -^yf^'ftf 

6*16. ftfc. K^a-^^yfcLTxf-i^^lJ 

[0054] ^HBJJfc&^-C . LTli, 7"? 

x*h)v*/9u^*y-y. T*vym<7)mmmi-2o<7) 
y. *\/\sy. ifiKy^y, Mi/^-uy, rh^'J 

ym^mimitfcmziiifimmztih. zti^t, # 
src«&t*H*». mtmmtix®m&zki>xz 

[ 0 0 5 5 ] 4fc, UTs RJfflMScOa -* 

< y*timtt:te$m®m-<?)a -nvy* y* 
mthztiiXZl. a-*vy<y\t. imizKfc 

nmmiztmitfti. ixmmm^&tsz 1 1 ?s 
s. mmmmtixn. mmm^o^a-^u 
y 4 y&tifflZti&tK tmxmttcoa -*uyj ytf 

i o o 5 6 ] mz. mmt txa. mm^-nm 

Wm-thZttfiX*. Jlfc. BMiS^MbKSSrffiffl 

6. KJESSIi. 0~2 5 0°C. #4L<ttlO 
~1 5 0°C. Sfc#it<li2 0~l 0 - 
SJEEWi. MS. 3~~2 5 0kg/cm* <9$EH 
#>£>>MiRU#S^\ mi<li. 155-lOOkg/c 

fc20l$IBL #*L<{±0. 5~6B«a<0«fflt-t6. 

mmMt. ¥ig#£* fcaaa^ w?*ia» 

[0057] fci&mm&xv v-vtiwmt. & 
mmmmmmmsmibx'mbti, mstifc 

a-*vy <ym&m&. s&RW6tT«tt5*i4. 

•ess. *w»Kuv»Ttt, wc, ^vyt^wm. 



[0058] 

mmmi mz^mmmmmmmts^itm 
1 2 o "coiasi^-cuDfasas L£ 2 l^*- h 9 \^-y 

-7'CiJ 5kg/cm2 G»£E««aHSE**ifcl««7 

ml). 2, 5-^f-;Hrn-;K0. 14 0mmo 
1 ) cr>n-s\7°?ymM. 1,1, 
hy(15. lmg, 0. 0 93mmol)(0n-\7 
?>i§?H tJiVhUxf-rt'TA' (0. 7 0m 
mo 1 ) <7) n -^T? ^- h ^ ^-yiiC; 

0) iffta^. mtyi-vmtzfvA (m ) 

(22. 5mg, 0. 04 
7mm o 1 ) <0n-^r*>«iK£tt&/U£. n-V 
?^^itt2 0mlt^it. zmtiXl*. ?u 
Mt&fak h 0^j-)lT;lS:-<7J>.k\iimiX^% 

[0 0 59] 5fef, ^-h^l^-7'*8 0rCJn«L, 
ft^T\ 8 0 °CT'X^- U-y^fi^^-f-KWiOaiAL 

b ^ P-7*WBtaEAS*Lx^u 
Sftfe. x^-vy^^E3&J3 5kg/cm 2 £%&iX 

8o°c(cii»Lfc. 0f£<DKmntiic^f!fLKeffi 

MfeiKye- (itLT^Ux^py) snuRLfe. 
1 izm-t. 

[0060] mmM2 

mOM llz&^X, 1.1, l-HJ^nnTMrt-ycD 
ftfoOKll. 1, 3-h'J^noT-fehy (37. 8m 
g. 0. 2 3 4mm o 1 ) Lfci t^MiUJSM 

lfcH«Kfia^*ff-3fe. FJfg^Wamt, RJ£ 

awmst^w Lfc»**a- 2 c^-r . 
mmm3 

mmmnza^x. 1,1, i-hy^nnnfy« 

ftbOHl, 1 -i^DOT-fcby (29. 7mg. 
0. 2 34mmo 1 ) *flffltfc£fcJa*H±Slit0!l fc 

«*4M»fLfcliS** - 3 K^t. 
[ooeilitlWi 

SiaiWlfctiV^, 1. 1, 1-bU^noT-fehycO 
ftb0fc:l!3«Ht(f9R ( 14. 3mg. 0. 0 9 3mmo 

1 ) zmuzzmmz. mtmtmuzmi** 



(10) 



®ffl¥-9- 14321 3 



RMM2 

mkMUz&^x. 1,1, l-H)?P07*hy« 
ffcbOK^DOsivkMl 1. 2mg, 0. 093mm 

o l ) HBBLfcifcfiWi, £ftHl 2:P»Kcfi£6 

5 ics*-. 

[00623 itttR3 

HJttfJl fctsirv^ 1,1, 1-Mi^nnT-fehytfO 
ft*) *) fcBtftm-^A (19. 9mg, 0. 09 
3mmo 1 ) fcttJHLfcifcjaWi, HftCTl 



fe*U C fftefeOttHOC r (2EHA) 3 Ji?n 
A (III ) -2-if;^fyx-f^L, 2, 5 
-DMPy(±2, B-SSt-f-A'VVJ-A'&k?. jtfc. 

ci lt^ao^JiBsa&^^iiffia. g-«- 

tfi^-rv/g-^nA ■ mo 1 -c ££\ 

ttlO. 4wt% (frtfrtt) -Cft-jfc. 
[0063] 





£ K ft 1 


»at<omm cm ■. m n 


CHX (730) + HP <20) 


c rMftoaa 


C r (2 EHA) S 


C r-TLStt* (mtf) 


2 2. 5 


Crit&to (Mol)(a) 


0.047 


2, S-DMPy (M0l)(b) 


0.140 


E t s A 1 CiiolXc) 


0.701 




* nor* h > 


^Dffft^ft CMOD(d) 


0.093 


tt«j£#**lfc(a:b:c:d) 


1:3:15:2 


KCHM (H r) 


O.b 


1.0 


2.0 


<£jswat (g) > 


291.0 


423.2 


591.7 


(wtX) > 

c, 


0.1 


0. 1 


0.1 




92.2 


92.5 


92.0 


C B *©i-hexe B SfiCwtX) 


98.4 


98.7 


99.0 


c 8 


0.5 


0.5 


0.5 


C io 20 


7.2 


7.0 


7.5 


C 22-80 


0 


0 


0 


S1£P E 










124342 


180857 


2b2877 


(X 1 06 ) 


444 


645 


902 


CC) 


1 3 4 



a - 2 





J I « 2 


&m<z>mm >* : m i > 


CHX (730) + HP (20) 


C rft&ftoSM 


C r (2 E H A) 3 


C rrt£fe# (me) 


2 2.5 


CrM^m (rnoiXa) 


0. 0 4 7 


2, 5-DMPy (noiXb) 


0.140 


E 1 3 A 1 (nol)(c) 


0.701 




1.1.3- h <) ? DD7* *•> 


A Dy*>ft'^tl (saoDCd) 


0.234 


MSEfifcft-e yUit(a:b:c:d) 


1:3:15:5 


gj&BSrlH (H r ) 


0.5 


1.0 


2.0 


<£jffiwa Cg) > 


312.8 


459.3 


635.5 


<fflj^^* (w t %) > 

c* 


0.1 


0. 1 


0. 1 




92.5 


93.6 


92.8 


C 8 foi-hexen #«(wtX) 


98.6 


98.8 


99.0 


C g 


0.5 


0.5 


0.4 


C 1020 


6.9 


5.8 


6.6 


C 22-80 


0 


0 


0 


Efl£P B 










133654 


196268 


271578 


CI l«ASO«llKtt* 
(x l 06 ) 


190 


280 


387 


(1C) 


1 7 2 



[0065] 



m - 3 





% m m 


3 


mvtcDum ciimi) 


CHX 


(730) + HP 


(20) 




C r (2 EHA) 3 


C r<fc#*>« (m*) 


2 2. 5 


Crft6«J (MoO(a) 


0 . 0 4 7 




2. 5 - DMP y (molXb) 


0.140 




E t 3 A 1 (mo!)(c) 


0.701 




1.1-5?? DDT-tr K > 


/>ny>(t^fe (aiol)(d) 


0. 2 3 4 


tefitj&£*;Ht(a:b:c:d) 


1:3:15:5 


RJ6«*S8 (Hr) 


0.5 


1.0 


2.0 


<*^#ia (g) > 


136.0 


355.1 


685.6 


<i&&ati (w t %) > 
c 4 


0.9 


0.6 


0.4 




84.6 


89.5 


90.9 


C 6 *©l-hexen §«(wtJO 


95. 1 


97.5 


98.4 


C 8 


0. / 


0.7 


0.6 


C jo-20 


13.7 


9.2 


8.2 


C 22-30 


0 


0 


0 


SJ£P B 








<mm*hm> 


58119 


151756 


292978 


(x l 0» ) 


123 


322 


623 




1 2 0 



[0066] 



[164] 



* - 4 





tt «t « 1 




CHX (730)+ H V (20) 


c ritstoamm 


C r (2EHA), 


C r it & to* (mg> 


2 2. b 


Crft6* (oolXa) 


0 . 0 4 7 


2, 5 -DMPy (Mol)(b) 


0.140 


E t 3 A 1 (nolMc) 


0. 7 0 1 






'^ntfsik&yi (nol)(d) 


0 . 0 9 3 


tefl£#E#*.'H£<a:b:c:d) 


1:3:15:2 


Kfi5«#ia (H r ) 


0.5 


1.0 


1.5 


2.0 




124.1 


168. 5 


195.5 


2b0.8 


c, 


0. 02 


0. 02 


0.02 


0. 02 


c 6 &* 


96.2 


96.2 


96.0 


96. 1 


C 6 *©l-hexen 3»(wtX) 


99.3 


99.4 


99.4 


99.5 


C 8 


0.5 


0.5 


0.5 


0.5 


C 10-2* 


2.9 


2.9 


3. 1 


3.0 




0 


0 


0 


0 










0. 19 




53, 020 


71. 995 


83, 726 


107. 176 


ci uAgtiiM? 

(X 1 08 ) 


142 


194 


225 


288 


CC) 


7 6. 1 



m - 5 





jt « « 2 


®m<omm (*.• m n 


CHX (730)+ HP (20) 


C rft&fo©*® 


C r (2 EHA) 3 


C rft&tjj* <m*> 


2 2.5 


Crit&® (nmolUa) 


0.047 


2, 5-DMPy (nmoDCb) 


0.140 


E t » A 1 (««ol)(c) 


0.701 




? no** A 


" o >■/ > it&<0! (n«ol)(d) 


0.093 


mm&m /!/Jt(a:b:c:d) 


1:3:15:2 


aj68*BB (Hr) 


0.5 


1.0 




<£M1 (g) > 


243.5 


444.2 


634.3 


<ffl&#* (wtX) > 

c 4 


0. 1 


0.1 


0.1 


C g 


90.9 


91.7 


91.2 


C , *01-hexen S*(w«) 


97.8 


98.5 


98.8 


C 8 


0. 6 


0.5 


0.5 


c 10-20 


8.4 


7.7 


8.2 


C 22-30 


0 


0 


0 


H£ P h; 








<*km$hm> 


104 064 


189816 


271049 


(X 1 06 ) 


371 


677 


966 




6 1.2 



[0068] 



[*6] 



(15) 



#^¥9-1432 13 



_ 





Jfc BE M 3 


mmanm oa : m i ) 


CilX (730) + HP (20) 


c r^«o©a« 


C r (2 E H A ) 3 


C r (m 2) 


2 2.5 


Cr4b£« (aiolXa) 


0 . 0 4 Y 


2, 5-OMPy (moIXW 


0 14 0 


E t 3 A 1 (moIXc) 


0. 7 0 1 




B£ ft A 


"■atf>{Y,£® (raolXd) 


0. 0 9 3 


*Jfc<i:b:c:d) 


1:3:15:2 


RJ&l^ffl (H r) 


1.0 


1.5 


2.0 


(g> > 


194.8 


208.2 


267.0 


<H0c#* (wt«) > 
C 4 


0. 03 


0. 03 


0. 03 


C e 


95.7 


95.4 


96.0 


C g *<z>l-hexen S*(wl» 


99.3 


99.4 


99.4 


c 8 


0.5 


0. 5 


0.4 


C 10-20 


3.5 


3.8 


3.3 


C 22-SO 


0 


0 


0 








0. 15 


<MiiStS4*> 


83, 230 


88. 991 


114. 108 


CI 1 **3D*iKai¥ 

(X 1 08 ) 


222 


238 


305 




8 3.1 



[0069] imm2<r>-? o otol^oi&^fcU:, An 

y>n.=f- i=t)vm <7)'%mi& \ 9 nn^A(« 
mmwaumThz, i me 3 . 4 

**y&atBc?m5frizkij&m?jbi. zmzm 

mitzmwi i -3 (csv^ii. >jfp i t/i^a 

-^**yz®w-tz,ztmi&x*h?>. 

[0070] 



xmmmiz 1 -^-tym^a -*uy ^ y<nm& 

m^jry^it^mcomm-mTi-^ m^x v 
zm<m&-fz>zttf?z$>. mz. ADt>» 

#ffiv *^TT 4 fcfctRELS^SflliW: B W 



